When characterizing high-temperature fixed points, the fraction of the melting time of the regular part of the plateau with respect to the total melting time, is critical. Maximizing the melting duration minimizes the uncertainty associated with the determination of the fixed-point temperature. One factor that affects this quality is the effect of the thermal bridging between the external and internal surfaces of the ingot enclosed by the cell. This paper presents the results of simulations for the eutectic Pt-C, investigating the effects of different ingot shapes on the duration of the melt plateau. It was found that the formation of a thermal bridge from the rear of the blackbody cavity towards the outer surface of the ingot was critical and that its formation could be delayed or suppressed through a proper choice of the ingot shape. The shapes considered included, firstly, the shape of the rear of the cavity, in contact with the ingot, either cone-shaped or dome-shaped, and secondly, the inside rear surface of the cell, in contact with the ingot, being a cone, a convex dome, or flat. The presence of impurities in the alloy was taken into consideration, and its influence in the evolution of the liquid-solid interface compared with that for the pure alloy. The effect of changing the thermal isolation of the cell, at its front side, was also considered. A dome-shaped surface for the rear of the cavity was found to be more favorable for the development of a regular melting front, in conjunction with the segregation of impurities during melting. At the rear of the cell, a flat surface ensures the back wall is the last to experience thermal bridging, resulting in more extended melting plateaus.
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Introduction
When characterizing high-temperature fixed points (HTFPs), the quality of the melting plateaus is a critical aspect to be considered. One factor that affects the quality is the effect of thermal bridging during melting between the external and internal surfaces of the ingot.
Thermal bridging and the influence of the rear cavity wall ingot shape for a Pt-C HTFP are studied in this paper. The analysis of the melting process was performed using a twodimensional (2D) axisymmetrical finite volume model, developed in ANSYS FLUENT and used in previous studies of HTFPs [1, 2] . The Pt-C#4 cell involved was of hybrid construction [3, 4] , shown in Fig. 1 . It was modeled without any furnace to focus on the effect of the ingot shape for a pure alloy and also for an impure system. Critical factors as regards the backside shape of the ingot turned out to be (1) the shape of the ingot just behind the cavity: cone-shaped or domeshaped and (2) the shape of the backside of the ingot: cone, dome-shaped, or flat. Temperatures were derived from the areal average of the back wall of the cavity. During these operations the total mass of the ingot has been taken as invariant.
Systems to be Modeled
Six different cell configurations of the hybrid Pt-C cell were modeled combining the dome, cone, and flat shapes of the backside of the ingot summarized in Table 1 .
The backside of the ingot was taken as adiabatic, the heat injection rate for melting was Q = 5000 W·m -2 around and along the outer cylindrical section of the ingot; it was preceded by a freeze with heat extraction rate Q f = −3000 W·m -2 . These rates correspond with offsets for melting and freezing of + 8.3 K and -5 K, respectively [5] .
The effect of varying the thermal insulation of the ingot around its annular front side was also modeled, and two configurations were considered. Firstly, all the cell configurations were modeled with a heat loss of Q = -2000 W·m -2 from the front. Secondly, to test the effect of heat loss from the front of the cell, just shape 1) in Table 1 was made with an adiabatic front wall.
Pure and impure systems were modeled. The impurity distribution was represented by an effective Scheil function [5] : where T and t represent the temperature and time, respectively, F is the liquid fraction, T E = 2012.229 K is the eutectic temperature of the pure system, c = 94×10 -6 mol -1 is the impurity concentration, m = -0.915×10 -6 mK·mol is the associated liquidus slope, and k = 0.316 is the distribution coefficient. These parameters were chosen for modeling the effect of impurities and were taken from real data [5] . Values of the characteristic times and liquid fraction in the melting curve for impure and pure systems are presented in Table 2a and b.
Results

Figures
The contours delimiting the liquid phase for the impure system during melting at t bridge , at which thermal bridging is initiated, are given in Fig. 4 for all the configurations 1) to 6).
The prime parameter to judge the effect of varying the backside of the shape of the ingot is the liquid fraction F(t bridge ) = (t bridge − t sol )/(t liq − t sol ), where t bridge is the abrupt upturn in the melting curve, where thermal bridging is initiated, followed by the post-melting part of the curves, see Figs. 2 and 3. A second effect interfering with thermal bridging and to be taken into account is inside melting, which is effectively an impurity effect [5] . It is interesting to note that the upturn is closer to F = 1 for the flat-backside configurations.
A comparison between the pure and impure systems with the liquid fraction for 3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64 It should be stressed here that -in contrast with the impure system-the pure system shows outside melting only, by which the upturn associated with thermal bridging for the pure system is more gradual than that of its impure counterpart (Figs. 3a, 3b, 5 ). On the other hand, the more gradual evolution of the melting process towards the melting plateau in the latter case is just an impurity effect, characteristic for Scheil freezing preceding melting. It is interesting to note that the plateau in terms of liquid fraction is extended further towards F = 1 for the impure system than for the corresponding pure system, see Figs 3a, 3b, and 5 and Tables 2a and b.
The usual flat backside configuration turned out to be a good solution for keeping the melting plateau stabilized almost over the whole liquid fraction range, Fig. 3 . The dome wall behind the cavity restricts the effect of thermal bridging, preventing an overheated cavity back wall in an early stage of the melting process, so a flat-dome configuration -number 2) in this study-is recommended -as a compromise-to include both these advantages. Increasing the amount of ingot material at the backside of the ingot -and thus increasing its total mass-may further help in optimizing the system. Finally one might suspect that during use at high temperature, the back wall of the cavity in contact with the ingot would erode in time into a more rounded shape by which a more optimum configuration would be obtained. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 5
Conclusions
Modeling has shown that optimum performance for HTFPs is better obtained by having a flat back wall of the ingot and a dome shape behind the cavity in contact with the metal ingot.
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Fig. 6
Melting plateaus for two different insulations at the front side of the ingot versus time for cell 1
Fig. 7
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